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Treating Communication Disorders
In the field of speech-language pathology, individual clients present with a variety of communication disorders. The communication deficits of the client are assessed and treated through evidence-based methodologies (Orlikoff, Schiavetti, & Metz, 2015) . Generally, the speech-language pathologist (SLP) follows a treatment regimen, which involves the collection of baseline data to quantify the disorder, implementation of a treatment, and measurement of the treatment to document a treatment effect. Measurement of a treatment effect typically includes two types of data. The first is generalization data and it is designed to measure transfer to untaught items of the same class being treated (Olswang, & Bain, 1994) . For instance, a client who is undergoing treatment for a communication disorder might be assessed periodically to determine if there is a positive change in the behavior of interest via items that have not been introduced in treatment. A positive change would indicate that the client is exhibiting transfer to untreated items.
In addition to generalization testing, there is also measurement of the client's response to individual training trials. During the presentation of the treatment, the client provides different responses, which are subject to some form of accuracy information from the SLP. In an operant paradigm, different positive reinforcement contingencies are provided, so that the client will continue to produce the behavior of interest with greater frequency (Ruscello & Vallino, 2014) .
In a motor learning paradigm, it is hypothesized that the client receives both internal and external feedback while practicing a behavior that is being treated. Both types of feedback are important variables of change for a client who is undergoing treatment. They are designed to assist the client in achieving correct use of the treatment target(s) (Wulf, Chiviacowsky, Schiller, & Ávila, 2010) .
Measurement of Performance
In the cases of generalization testing and training trial accuracy, the type of information that is provided to the client may be in the form of acoustic, physiologic, or perceptual information (Maryn, 2017; Holmberg, Hillman, Perkell, Guiod, & Goldman, 1995) . While there is a lack of isomorphism among the study methods, each provides information that is important in the treatment of clients with communication disorders. For example, acoustic study involves the measurement of frequency, intensity, and time variables. This type of assessment can be performed through spectrographic analysis using programs such as Praat to analyze and synthesize speech (Maryn, 2017) . Physiologic examination of speech can be carried out in a number of different ways that include measurement of different speech production parameters associated with the processes of respiration, phonation, resonation, and articulation. An example of this is in an aerodynamic study wherein different parameters of air flow and air pressure are measured to assess a specific physiologic state (Holmberg, Hillman, Perkell, Guiod, & Goldman, 1995) .
The third and final study method is that of perceptual judgement, and this is the most frequently used in assessing a client's response to individual training trials. SLPs frequently make auditory perceptual judgments concerning the different parameters that comprise speech (Shuster, 1998 (Kent, 1996) .
Issues in Auditory Perceptual Judgments
While this measurement modality, which is often considered the "gold standard" of assessment/treatment, can be economical and convenient since it requires no instrumentation, perceptual measures do have limitations in precision due to their subjective nature. Kent (1996) wrote that SLPs' perceptual judgments are grounded in the following assumptions: effect. In the ensuing discussion, some of the sources will be discussed, because they are more germane to the proposed study.
Phonemic Restoration
Grataloup, Hoen, Veuillet, Collet, Pellegrino, and Meunier (2009) discussed the phonemic restoration effect, which was originally reported by Warren (1976) . Experiments show that semantic and lexical expectations can sometimes cause illusory auditory perceptions in words that have been acoustically altered. For example, researchers have replaced parts of words with a broadband noise or a cough and listeners identified the words without any perceptual interference. Moreover, they did not report the missing portion of the word, but when the missing portion of the word was substituted by a silent pause, the deleted part of the word was detected by the listeners. The findings suggest that the phonemic restoration effect depends on the type of distortion that is applied to the test stimuli. Kent (1996) indicates that phonemic restoration reflects the top-down processing of linguistic stimuli wherein the listener applies different hypotheses that are a function of the semantic and syntactic features of the utterance.
Misperceptions of Natural Fluent Speech
Some researchers such as Bond and Garnes (1980) reported perceptual experiments in which there were errors in the perception of natural fluent speech. Kent (1996) suggests that listeners apply neural strategies to comprehend linguistic signals, which can negatively impact their auditory perception of a speech signal. An analysis of errors of misperception identified a number of different sources of error. For example, many of the misperceptions were due to errors of individual sound segments. That is, listeners thought that they heard a sound, but that was not the segment produced in the message. In other cases, speakers simplified utterances by deleting segments, which caused problems for the perception of the listeners. Finally, some additional sources of error were erroneous word boundaries and various lexical uncertainties. Kent (1996) feels that if the perceptual effect is found in normal speech, there is justification to believe that it may also occur in disordered speech.
Phonemic False Evaluation
Phonemic false evaluation is the inaccurate identification of phonemes that were not produced by the speaker. This phenomenon was found by Buckingham and Yule (1987) in the re-analyses of different language corpora of published research studies. According to their analyses, the authors state that phonetic or allophonic variations can lead to phonemic differences in the transcription of elicited utterances. In a summary of this literature, Kent (1996) stated that investigators have implied the following three points: (a) listeners receive messages and apply normalization strategies to those messages, which may limit the perception of subtle errors; (b) speech misarticulations at the phonetic level are problematic to identify reliably, particularly when the listener must extract a message and not just identify segments; and (c) appropriate procedures for transcribing speech are insufficient for subtle variations in atypical sound productions.
Equivalence Classes in Phonetic Perception
An equivalence class is a set of related sounds; however, the constituents of the set vary in their physical characteristics but are able to elicit the class in question. Kent (1996) discusses equivalence class as it applies to the perceptual processing of native (L1) and nonnative languages (L2). When perceiving an auditory stimulus in native and non-native languages, it is common for sounds in the non-native language to become assimilated into sounds in the native language that are perceptually similar. The two sounds from different languages are often treated as equivalent when the speaker produces the sounds. This equivalence is not likely to occur when sounds from different languages are not perceptually/acoustically similar. The basic principles of this concept may be relevant to the SLP who is making clinical judgements when there are speech abnormalities present and there is a contrast between correct sound(s) and nondevelopmental error sound(s), which are often classified as distortions.
McGurk Effect
The McGurk Effect is a very interesting phenomenon that demonstrates how different types of perceptual information can interact to cause perceptual confusions (Strand, Cooperman, Rowe, & Simenstad, 2014) . That is, presentation of both competing auditory and visual information can influence auditory perception. For instance, experiments have shown that tokens such as /da/ are perceived as /da/ in an auditory condition alone but may be perceived as /ba/ when supplemented with synchronized visual information demonstrating labial closure. Strand et al. (2014) writes that the McGurk effect is a strong illusion. Research has demonstrated that it can happen when the face and voice are of different gender, when subjects are informed that the auditory and visual stimuli may not correspond, and even when the auditory and visual signals were recorded by the subject experiencing the illusionary effect. This suggests that judgments of speech can be misperceived when the listener utilizes simultaneous auditory and visual information, which may differ in terms of the perceptual information provided.
Verbal Transformation Effect
The final source of perceptual inaccuracy to be discussed and one that is relevant to the proposed study is the verbal transformation effect (Warren, 1976) . This occurs when an identical auditory stimulus is repeatedly heard but is perceived by the listener to be phonetically altered (Sato, Vallee, Schwartz, & Rousett, 2007) . Initially, a percept matching of the original prime stimulus is perceived, but at some time, erroneous words or nonwords are identified, which shifted their judgments when listening to different but repeated misarticulations, and additionally, there was a greater likelihood for reliability to be better when there was a large percentage of the speech stimuli that was perceived as either correct or incorrect.
Additional work relating to perceptual judgements of the /r/ in repeated tokens was investigated in a cue-trading task reported by Wolfe, Martin, Borton, and Youngblood (2003) .
The authors used a /r-w/ cue-trading task to examine the perceptual abilities of graduate students with and without clinical experience. Vowel formants were altered by balancing a temporalspectral cue on F2 against a spectral cue on F3. Subjects listened to the different stimuli and were required to identify the tokens as containing the /r/ or /w/ speech sounds. The participating speech-language pathology graduate students who had previous clinical experience exhibited better perceptual sensitivity in determining when a sound was more perceptually similar to a canonical /r/ or /w/ than graduate students who did not have exposure to the clinical setting. The results of this preliminary study indicated that a task utilizing a cue trading paradigm could be useful in evaluating perceptual sensitivity to the acoustic cues representative of misarticulated speech sounds.
A final study conducted by Munson and Brinkman (2004) also involved listening to repeated stimuli but the investigators were studying the reliability of perceptual judgments in the administration of an articulation test. That is, they had subjects carry out transcriptions across multiple sampling periods to determine if such an experimental task posed a threat to the reliability of clinical perceptual judgements. The experimental group transcribed words produced by children with speech sound disorders. The listening conditions included a single presentation of the word and seven presentations of the word. Their data consisted of transcriptions of /s/ across various word tokens. Transcribers participated in two separate transcription sessions, with a week between the two sessions. The experimenters found no systematic effect of presentation condition on either accuracy of judgments or intra-rater reliability. In addition, higher interrater reliability was found in the multiple-presentation condition, especially for /s/ tokens that were inaccurate or acoustically intermediate between correct and incorrect words. The data reported imply that multiple presentations of the stimuli had no measurable effect on correct judgments and intra-rater reliability of children's phonetic accuracy, but they did have a minimal effect on inter-rater reliability.
The studies discussed in this section did not specifically set out to examine the verbal transformation effect but the use of repeated approximate stimuli conditions that could elicit the perceptual illusion are consistent with the study of the effect. The data reported by Shriberg (1972) did show shifts in judgment but the data reported by Munson and Brinkman did not. It is to be noted that the difference may be in the fact that the stimuli were not presented at a high level of repetition in the Munson and Brinkman study; consequently, there was insufficient stimuli to demonstrate the effect.
Statement of the Problem
It is our contention that day to day evaluations of articulatory responses may in fact In terms of speech sound disorders, 6% of all school-aged children show difficulty in the acquisition of the eight late-acquired sounds and often receive treatment for those errors (Bleile, 2014) . The late eight include / θ, ð, s, z, l, r, ∫, ʒ/, and in particular /r/ is problematic for many children. It can also be problematic for SLPs because its perceptual characteristics differ among correct /r/, distorted or derhoticized /r/, and /w/ in substitution of /r/ (Ohde & Sharf, 1992) . It is possible that the different variants of correct and incorrect /r/ may trigger the verbal transformation effect. For instance, an SLP listening repeatedly to tokens of distorted /r/ may shift in her/his perceptual evaluation of stimuli, thus providing incorrect feedback and/or reinforcement to clients. This might also occur for correct /r/ and /w/ in substitution of /r/.
Based on previous studies and clinical reports from SLPs who are employed in the public schools, we predict that repeatedly listening to the same stimuli will trigger the verbal transformation effect and the degree of shifts in perceptual judgment will differ as a function of the token. That is, listeners will experience more perceptual shifts with derhoticized /r/ than /w/ in substitution of /r/, which in turn will result in more perceptual shifts than finally correct /r/. This investigation will examine listeners' ability to make reliable perceptual judgements when presented with repeated speech stimuli that contain the speech sound /r/ or its error variants.
Chapter II: Methods

Subjects
Subjects for this study included 30 graduate students from West Virginia University who were enrolled in the Communication Sciences and Disorders master's degree program. The subjects consisted of a total of twenty-nine females and one male with a mean age of 23 years, 3
months. To qualify for the investigation subjects must have: (1) completed at least one semester of graduate coursework including a course in speech sound disorders, (2) provided or currently provide speech treatment to at least one client with a speech sound disorder, and (3) passed screenings of speech, hearing, and auditory perception. The investigator recruited these subjects by contacting them via written invitation that was posted in the Allen Hall Speech and Hearing
Center student clinic preparation room. The nature of the study was explained to the participants, and a written IRB consent form (1803040822) was obtained prior to conduct of data collection. Please refer to Appendix A for a copy of the IRB form.
For each participant in the investigation, the examiner scheduled a time to conduct the preliminary screening procedures (Qualifying Criteria) and administer the experimental stimuli (Listening Task). The following screening procedures were administered by the experimenter:
(1) Pure tone hearing screening of 25dB at 500 Hz, 1000 Hz, 2000 Hz, 4000 Hz;
(2) Articulation screening;
(3) Passing a modified variation of the Speech Production Perception Test for /r/ (Locke, 1980).
Subjects were required to pass all screening measures in order to participate in the investigation.
Hearing was screened with a Grason-Stadler GSI 17 portable audiometer and speech was assessed through administrations of the Rainbow Passage (Fairbanks, 1960) . The passage provides a representative sample of English speech sounds in a reading context. The examiner requested that the experimental subjects read the passage to screen articulation skills. A modified version of the Speech Production Perception Test (Locke, 1980) was also administered by the experimenter. This test examined a subject's perception of /r/ versus substitution of /w/ and a control sound /l/, which shares phonetic features with /r/. Subjects were required to make perceptual judgments of a target item, which contained /r/. The testing procedure required the experimental subjects to listen and view a picture of the target item (rake). Six random presentations were accompanied by appropriate articulation of /r/ (Is this a rake?), 6 consisted of a /w/ production (Is this a wake?) and 6 consisted of an /l/ production (Is this a lake?). The derhotocized or distorted /r/ was not included in the assessment, because it is not a phoneme of English and would not be consistent with the test format of assessing a target sound versus its English sound substitutions. Subjects were required to pass all screening measures in order to participate in the investigation. Please refer to Appendix B for the screening measures that were employed.
Stimuli
The speech sound stimulus selected for study in the current investigation was the liquid /r/. The rationale for selection was that the speech sound is frequently misarticulated by children. In addition, there are two error variants that are described in the literature, which include a substitution of /w/ in place of /r/ and a distortion of /r/ that is classified as a derhoticized version (Ohde & Sharf, 1992; Rvachew & Brosseau-Lapre, 2018) . According to Ohde and Sharf, /r/ is a speech sound that has rhotic qualities or /r/-coloring, which is the major feature of the auditory percept of /r/. Its lingual production feature is generally described as either bunched or retroflex, although some linguists describe the tongue position as being variable among speakers. Kent and Read (1993) indicated that the most distinctive acoustic feature of /r/ is a lowered F3 that is in close proximity with F2. The /r/ speech sound differs from the other liquid /l/ in terms of the duration of F1(brief steady state and extended transition), the onset frequency of F2 (low onset frequency versus high onset frequency), and the onset frequency of F3 (low F3 versus a high F3).
The derhoticized or distorted /r/ is a substitution that is devoid of an /r/-quality production due to a deviant lingual articulation (Ohde & Sharf, 1992) . The descriptions of the production vary by author to include excessive lip rounding, a lack of lingual bunching or retroflexion, and lingual positioning that is either too forward or too far posterior in the oral cavity. Acoustically,
comparison with /r/ shows that derhoticized /r/ may present with two different variations that include F3 is too high, or F3 is too high and F2 is lower than expected. In an investigation conducted by Sharf, Ohde, and Lehman (1988) , listeners were exposed to synthetic stimuli and required to identify /r/, /w/, and derhoticized /r/. A synthetic token with an F2 onset value of 1725 Hz and F3 onset frequency of 3200 Hz was most often identified as derhoticized /r/.
Reliable /r/ identification was found at the onset frequencies of 1325 Hz (F2) and 2600 Hz (F3) and /w/ at the onset frequencies of 925 Hz (F2) and 3800 Hz (F3).
It has been argued that substitution of /w/ in place of /r/ is not the same production as the /w/ used in an appropriate context (i.e. /ret/®/wet/) but most literature does identify the error as one of a sound substitution in place of /r/ (Bleile, 2014) . There are a number of acoustic cues that differentiate /r/ from /w/. The most distinctive are the frequencies of F2 and F3 during placement and onset of the transition into the adjoining vowel. As noted previously in experiments using synthetic stimuli, the second and third formants are very close for /r/ but spaced apart for /w/.
Based on the experiments of Sharf, Ohde, and Lehman (1988) , synthetic CV stimuli of /r/, /w/, and derhoticized /r/ with the midfront vowel /e/ were created for this current study using the Pratt 6.0.21 articulatory synthesis version. The development of the stimuli was carried out by a linguist with expertise in articulatory synthesis and with assistance of the thesis Director (DMR).
The tokens were then presented to three certified SLPs with a total of 105 years of clinical experience. Each listened individually and were instructed to identify the /r/ stimuli, the /w/ stimuli, and the distorted /r/. A total of 12 stimuli, 4 of each synthetic CV, were played randomly to each of the SLPs. Each identified the stimuli reliably with a total of 3 selection errors among the 36 presentations of the stimuli.
The stimulus tokens were then electronically copied into sets of 30 stimuli at a presentation level of 65db-SPL using cross-platform software for recording and editing auditory stimuli). There was an inter-stimulus pause of 2.5 seconds between each token. Upon completion of the editing, there were 3 sets of 30 stimuli from each of the synthesized stimuli.
That is, there was a set of 30 repeated stimuli of the synthesized stimulus ray (/re/) designated R, 30 repeated stimuli of the synthesized stimulus way (/we/) designated W, and 30 repeated stimuli of derhoticized /r/ (/re/) designated WR. In total, there were 90 tokens, 30 from each of the three synthesized tokens. The repeated stimuli were then downloaded to a MacBook Pro.
Procedure
The 3 stimuli sets (R, W, WR) were presented to all subjects, with order of presentation counterbalanced across three subgroups of subjects, each of which contained 10 randomly assigned subjects from the group of 30 subjects. The rationale for such a design feature was to minimize order effects as a confounding factor, and it allowed the experimenter to control and measure sequencing effects (Orlikoff, Schiavetti, & Metz, 2015) . Participants who were presented with presentation order 1 (Group I) were first presented with 30 repeated tokens of the CV syllable beginning with the derhoticized /r/ 'WR', followed by 30 repeated presentations of the CV syllable beginning with the /w/ 'W', and then finally 30 repeated presentations of the CV syllable beginning with the accurately produced /r/ 'R'. The presentation order for Group II was W, R, and WR, and the ordering for Group III was R, WR, and W. Please refer to Table 1-2 for a summary of the counterbalancing. Screenings of the subjects were conducted in a clinic room at the Allen Hall Speech and Hearing Center at a time when therapy was not in session in the remaining rooms. The consenting subjects who passed the screening measures completed the listening task order for that randomly assigned subgroup (See Table 1 -2). All subjects completed the screening and listening tasks in one session of approximately 30-45 minutes.
The listening task was administered via Beyerdynamic DT 211 headphones through a MacBook Pro. Subjects were instructed that they were going to listen to some words that contained the /r/ speech sound and that they were going to judge each item as either right or wrong. After listening to each word, they were required to mark a score sheet. The stimuli were presented diotically at 65 dBSPL. Participants were not provided information regarding the number of trials nor their accuracy judgments for individual trials.
The following directions were read to each subject:
You are going to listen to some words that will be played through the headphones. The words begin with the /r/ sound and you need to judge each word as either right or wrong. After you listen to a word, mark your score sheet as either right or wrong, and then you will hear another word until you are finished. The listening will not take too long so listen carefully.
If you are experiencing any problems, stop and let me know.
See Appendix C for a score sheet that was used by the subjects.
Chapter III: Results
Descriptive Statistics
The mean percentage values and the standard deviations for the three subgroups across the three listening conditions are presented in Table 1 -3. The scores show that the subjects exhibited a high level of response accuracy for each of the different test tokens. In most cases mean values are at 80% or higher indicating that they were generally correct in their assessment of the different /r/ tokens. The only difference to this trend is Group I when judging the /w/ substitution for /r/ token. Some of the subjects experienced difficulty with the judgment task, which resulted in a mean score of 69%; however, this decrement in performance was not observed in the other groups for that test token or the other test tokens.
Standard deviations show a variable pattern with both limited and substantial dispersion from the mean scores. Those standard deviations associated with substantial dispersion are reflective of some limited subject outliers across the three listening groups. That is, most subjects displayed a high level of judgment accuracy, but some listeners in each group did not and this is reflected in the large standard deviations for some of the test tokens. For instance, Group III listeners demonstrated a mean score value of 82 and a standard deviation of 36 when they judged the /r/ distortion token. Only 50% of the subjects in Group III were accurate in their judgments, which is reflected in the sizable standard deviation. Again, there was no definite trend for a listening group, but /w/ for /r/ substitution showed the most variability across the three listening subgroups. The final graphic shown in Figure 2 -3 is that of mean scores by order of presentation.
Groups
Recall that listeners judged the different test tokens in blocks of 30 trial presentations that were administered in counterbalanced order. It would appear that, across the different orders of presentation, the second condition resulted in slightly lower accuracy judgment scores regardless of the stimuli; however, the reduction in performance is minor when compared with the first and third conditions. Overall the descriptive data show some slight drops in performance that appear to be subject specific. That is, 6 subjects experienced difficulty with the listening tasks but most did not, as shown by aggregate performance typically at the level of 80% or higher. 
Inferential Statistics
Inferential statistical analysis was conducted to determine if the descriptive differences observed among groups with respect to the different listening conditions were statistically significant. The first analysis consisted of the computation of a one-way ANOVA using SPSS statistical software to determine whether there were significant differences across the different tokes. The three different tokens or levels of the independent variable were correct /r/, /w/ for /r/ substitution, and distorted /r/, and the dependent measure was the judgment accuracy. There were no statistically significant differences among the different tokens, F (2, 58) = 1.941, p = .153 ηp 2 = .063.
To examine possible accuracy judgments shifts within a listening condition, a 2 x 3 repeated measures analysis of variance (ANOVA) was computed. The analysis was done to test for differences between the first half of the trials within a specific token listening condition compared to the second half of the trials across the three-listening conditions. It was hypothesized that accuracy judgments for a token may change as subjects judged individual presentations of that particular token. The main effect of listening condition approached statistical significance, but did not reach a level of significance to reject the null hypothesis, F(2, would be characterized as small to moderate effect sizes as shown in Table 2 -3. 
Summary of Results
Most of the subjects exhibited a high percentage of correctness when judging the accuracy of the different test tokens. There were some subjects in the three different subgroups who did not, resulting in a limited number of outliers. Upon inspection of the results respective to the different test tokens, there were no statistically significant differences. In addition, the findings did not show a significant difference between the first half of the presentations of a test token compared to the second half. That is, there did not appear to be a perceptual shift in the judgment accuracy of the different tokens with repeated presentations.
Chapter IV: Discussion and Conclusions
Study Findings
Based upon the findings, the investigator could not reject the null hypothesis. That is, statistical testing indicated no significant differences among groups when subjects evaluated the different test tokens. Moreover, the majority of subjects performed at a very high level of response accuracy. It was hypothesized that judgment shifts would occur across the stimuli with repeated listening conditions that are similar to an actual clinical situation. This was based on clinical reports of judgment error when engaging in actual clinic treatments that utilized continuous feedback given by an SLP. That is, SLPs have reported that they are unable to discriminate auditorily among correct target sounds and misarticulations in some situations when required to listen and evaluate repeated target stimuli. In order to make the task as difficult as possible, we used /r/ stimuli because the error variants include both phonemic (sound substitution) and nonphonemic (/r/ distortion) misarticulations. Additionally, /r/ is frequently in error and proven to be a difficult remediation target (Shuster, 1998) , so we hypothesized that it would be challenging for the study participants.
We had proposed that the shifts in judgment that would be identified would be theoretically consistent with the verbal transformation effect (Warren, 1976) 
Extension of the Current Research
It is to be noted that this study is the first that we are aware of that empirically examined the experimental question in the theoretical context of the verbal transformation effect.
The findings are preliminary in nature and the trends toward statistical significant indicate the need for further study. The early investigation that was reported by Shriberg (1972) 
Clinical Implications
There are several clinical implications of the study that are relevant to both students and practitioners. First, the vast majority of our student subjects were accurate in their judgments of the different stimuli. They all had clinical experience but not a vast amount of clinical experience when compared to a practitioner. Their performance certainly indicates that they were capable of completing the listening tasks successfully; however, there was a small subgroup who did experience problems and could probably benefit from additional perceptual training in graduate school. Educational programs in the major might want to include additional listening experiences for student clinicians who demonstrate difficulties in the perceptual judgment of correct and incorrect articulatory responses (Dudding & Notingham, 2018) . This could also be extended to practitioners in a variety of ways that might include continuing education credit for participating in a refresher activity to re-calibrate with colleagues. Such experiences can assist those SLPs who must work in such venues as schools and preschool clinics. They are exposed to a variety of speech sound disorders and may vary in their assessment of different clients on certain days or in relation to a specific speech sound error. These are important concerns since their perceptual judgments are the basis for who will continue treatment or be dismissed.
Conclusions
1. The data generated from this investigation do not support the rejection of the null hypothesis.
2. Generally, subjects performed at a high level of accuracy in the judgment of /r/, /w/ for /r/ substitution, and distorted /r/. There were only six subjects (20%) of the 30 participants who experienced some difficulty with the listening tasks, but there was no trend of poorer performance associated with one of the three stimuli.
3. Although the investigation was inconclusive, there are empirical and clinical implications.
a. This was a preliminary investigation and further study is needed to verify the clinical hypothesis that listening to repeated stimuli may cause changes in perceptual judgment.
b. Future SLPs and current practitioners need to be cognizant of this potential problem and take action based on student mentoring and/or inservice activities.
Introduction
You, ______________________, have been asked to participate in this research study, which has been explained to you by Mrs. Lauren Glover or Dr. Ruscello. This study is being conducted by Mrs. Glover and Dr. Ruscello in the Department of Communication Sciences and Disorders at West Virginia University.
Purpose(s) of the Study
The purpose of this investigation is to study your listening skills for words that contain the /r/ speech sound. This speech sound is frequently a problem for children to produce, and we want to know how a listener will judge a list of words that have the /r/ sound. This task is similar to the judgments that you make when providing treatment services to the children who attend the Allen Hall Speech and Hearing Center. This study will help us understand how listeners judge pronunciations of the /r/ speech sound, since it can differ in its pronunciation.
Description of Procedures
This study involves listening to a list of 90 words. You will listen to the words through headphones in a quiet room. After each word is presented, you will judge the word as either right or wrong and mark your response on score sheet. Before you listen to the words, your hearing, speech, and auditory perception will be screened. Pure tone hearing screening will be carried out with an audiometer. When you hear a tone in your ear, you will raise your hand. Your speech will be screened by reading a paragraph that contains all the sounds of the English language. Finally, we will check your auditory discrimination by having you point to a picture of an item that is shown to you. The listening task and the screenings will take approximately 60 minutes for you to complete.
Discomforts
There are no known or expected risks from participating in this study, except for the mild frustration associated with the listening task.
Alternatives
You do not have to participate in this study. You are under no obligation to participate and there is no penalty for not participating.
Benefits
You may not receive any direct benefit from this study. The knowledge gained from this study may eventually benefit others.
Financial Considerations
There is no financial payment for participation in this study.
Confidentiality
Any information about you that is obtained as a result of your participation in this research will be kept as confidential as legally possible. Your research records and test results, just like hospital records, may be subpoenaed by court order or may be inspected by the study sponsor or federal regulatory authorities without your additional consent.
If you cancel this authorization, any information that was collected already for this study cannot be withdrawn. Once information is disclosed, according to this authorization, the recipient may redisclose it and then the information may no longer be protected by federal regulations.
You have a right to see and make copies of your medical records. You will not be able to see or copy your records related to the study until the sponsor has completed all work related to the study. At that time you may ask to see the study doctor's files related to your participation in the study and have the study doctor correct any information about you that is wrong.
This authorization will expire at the end of the study unless you cancel it before that time (or has a specific expiration date).
Voluntary Participation
Participation in this study is voluntary. You are free to withdraw your consent to participate in this study at any time.
Refusal to participate or withdrawal will not affect your class standing or grades, as appropriate and will involve no penalty to you. Refusal to participate or withdrawal will not affect your future care at West Virginia University. In the event new information becomes available that may affect your willingness to participate in this study, this information will be given to you so that you can make an informed decision about whether or not to continue your participation. You have been given the opportunity to ask questions about the research, and you have received answers concerning areas you did not understand.
Upon signing this form, you will receive a copy.
I willingly consent to participate in this research.
Signatures
Signature of Subject ______________________________________________________________________________ Printed Name Date Time ______________________________________________________________________________
The participant has had the opportunity to have questions addressed. The participant willingly agrees to be in the study.
Signature of Investigator or Co-Investigator ______________________________________________________________________________ Printed Name Date Time ______________________________________________________________________________
